(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

03.07.2002 Bulletin 2002/27 



(H) EP1 220 479 A2 

EUROPEAN PATENT APPLICATION 

(51) Int CI 7: H04H 1/00 



(21) Application number: 01310872.5 

(22) Date of filing: 24.12.2001 



(84) Designated Contracting States: 


(72) Inventor: Kaneko T Shiaeru 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Shlnagawa-ku, Tokyo (JP) 


MC NLPTSETR 




Designated Extension States: 


(74) Representative: Ayers, Martyn Lewis Stanley 


AL LT LV MK RO SI 


J.A. KEMP & CO., 




14 South Square, 


(30) priority: 26.12.2000 JP 2000394378 


Gray's Inn 




London WC1R5JJ (GB) 


(71) Applicant: SONY CORPORATION 


Tokyo (JP) 





(54) Broadcast receiver and method for receiving additional information multiplexed with the 
main program 



(57) A receiver for receiving a digital radio broadcast 
in which additional information is multiplexed with audio 
information includes a memory for storing the additional 
information, an LCD, and a bookmark button. When the 
bookmark button is depressed during reception of a pro- 
gram, a contr ol unit st ores additional information of the 
program in the me mory as bookmark data. The book- 
mark data stored in the memory is displayed on the LCD. 



When data, for example, "Modem Jazz", is specified as 
search data, the control unit sequentially searches pro- 
grams currently being broadcast or programs to be 
broadcast later, detecting and tuning in to a program 
which includes the s earch data in the additional infor- 
mation thereof. Aiternativefy, the additional information 
of the detected program is d js plq ypri nn thA I cn , timing 
in to the prog rartLicLaccoid ance with an operation bvthe 
yser^ 
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Description 

[0001] The present invention relates to receivers. 
More specifically, the present invention relates to a re- 
ceiver for receiving a broadcast in which additional in- 
formation is multiplexed with main information including 
audio information (acoustic signal) or video information, 
such as a digital radio broadcast. 
[0002] Digital radio broadcasting service has already 
begun in Europe as DAB (Digital Audio Broadcasting) 
based on Eureka 147, and has been proposed in Japan 
and the United States. 

[0003] In digital radio broadcasting, high-quality 
transmission of audio information such as music can be 
achieved, and furthermore, additional information asso- 
ciated with a program, such as text data and image files, 
can be multiplexed and broadcast with the main audio 
information. 

[0004] The list of proposed types of additional infor- 
mation includes: (1) information such as ID of broad- 
casting service (identification information), name of 
broadcasting station, name of program, category of pro- 
gram; (2) information regarding program content, for ex- 
ample, an artist name and a song title in the case of a 
music program; (3) timestamp (time-of-day informa- 
tion); and (4) other accompanying information. 
[0005] In the case of a music program, the accompa- 
nying information is, for example, text data showing 
words of a song broadcast in the program, concert in- 
formation of an artist on the program, etc. It is also pos- 
sible, for example, to compress the jacket of a CD in- 
cluding a song broadcast in the program based on JPEG 
(Joint Photographic Experts Group) format, broadcast- 
ing the actual data of the JPEG file and header inf orma- 
tion indicating a JPEG file as accompanying information 
constituting part of additional information. 
[0006] In a receiver for receiving a digital radio broad- 
cast of the type described above, additional information 
of a received program is displayed on a display such as 
an LCD (liquid crystal display). Thus, for example, a user 
listening to a music program is allowed to take notes 
regarding artist name, song title, and concert informa- 
tion as required with reference to the display, which is 
useful, for example, in purchasing CDs or concert tick- 
ets. 

[0007] However, if the receiver is implemented as an 
on-vehicle device, the user is not allowed to watch into 
the display while driving, or to take notes. Furthermore, 
if the receiver is implemented as a portable device, in 
some situations, for example, while walking, the user 
may not be allowed to watch into the display or to take 
notes. 

[0008] Accordingly, it is an object of the present inven- 
tion to provide a receiver which allows the userto readily 
and correctly store desired additional information with- 
out watching the display so that the additional informa- 
tion can be browsed later. 

[0009] Furthermore, in systems for a broadcast in 



which additional information is multiplexed with main in- 
formation including audio information or video informa- 
tion, such as a digital radio broadcast, there are many 
which allows reception of additional information of a pro- 
5 gram currently being received and also additional infor- 
mation of all the other programs currently being broad- 
cast. 

[001 0] Accordingly, it is another object of the present 
invention to provide a receiver which allows the userto 

10 readily and correctly search for and tune in to a desired 
program from programs currently being received other 
than a program currently being received, or from pro- 
grams to be broadcast later, without being disturbed in 
listening to or viewing the program currently being re- 

15 cerved. 

[0011] To these ends, the present invention, in one as- 
pect thereof, provides a receiver including a receiving 
unit for receiving a broadcast in which additional infor- 
mation is multiplexed with main information including 

20 audio information or video information; a memory for 
storing the additional information; and a control unit for 
storing the additional information received by the receiv- 
ing unit in the memory during reception of the broadcast. 
[001 2] The receiver preferably includes an operation 

25 unit for capturing the additional information into the 
memory, so that the control unit stores the additional in- 
formation in the memory when the operation unit is op- 
erated and the additional information is received by the 
receiving unit. 

so [0013] Furthermore, the receiver preferably includes 
a display for displaying the additional information, so 
that the control unit displays the additional information 
received by the receiving unit on the display, and stores 
the additional information in the memory when the op- 

35 eration unit is operated while the additional information 
is in display. 

[0014] The additional information includes text infor- 
mation which is separable on an item-by-item basis, so 
that the control unit stores the received additional infor- 

40 mation in the memory in an item-by-item data structure. 
[0015] The control unit preferably sorts the additional 
information stored in the memory using a specified item 
of the text information as a key. 
[0016] The control unit may display one set of the ad- 

45 ditional information stored in the memory on the display 
item by item, and sort the additional information stored 
in the memory using an item of the additional information 
selected by the user as a key before displaying the ad- 
ditional information on the display. 

50 [0017] The control unit mav sequentially search addi- 
tional inf oima tiogpf programs ^ broadcast, 
using text informatio n selected by the user from t he ad : 
ditional inf ormat ion stoT ed In the memory as search-da? 
ta, and detects programs which include the search data,„ 

55 in additional information thereof. 

[0018] The control unit may tune in to a program de- 
tected first. 

[0019] Alternatively, if a program which includes the 
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search data in the additional information thereof is de- 
tected, the control unit may notify the user of the detec- 
tion and tune in to the program in accordance with a se- 
lecting operation by the user. 

[0020] The control unit may display detected pro- 
grams simultaneously on the display, so that when the 
user selects one of the programs displayed on the dis- 
play, the control unit tunes in to the selected program. 
[0021] The control unit may sequentially search the 
additional information of programs currently being 
broadcast using text information of one of the displayed 
items selected by the user as search data, and detect 
programs which include the search data in the additional 
information thereof. 

[0022] Alternatively, the control unit may sequentially 
search the additional information of programs- to be 
broadcast later using text information of an item select- 
ed by the user from the displayed items as search data, 
and detects programs which include the search data in 
the additional information thereof. 
[0023] The present invention, in another aspect there- 
of, provides a method of program searching, including 
the steps of instructing data for a search to a control unit 
of a receiver for receiving a broadcast in which addition- 
al information is multiplexed with main Information in- 
cluding audio information or video information; deter- 
mining in the control unit whether the search data is in- 
cluded in the additional information of programs current- 
ly being broadcast or programs to be broadcast later; 
and tuning it to or notifying detection of a program if the 
search data is included in the additional information 
thereof. 

[0024] According to the present invention, even while 
driving or walking, the user i s allowed to store desire d 
additional information as unit data so that the additional 
i nformation can be iiujwsedjater, only by depressing a 
predetermined button or key without watching the dis- 
play while listening to a program being received. 
[0025] Furthermore, the user is allowed to readily and 
correctly search for and tune in to a desired program 
from programs currently being broadcast other than a 
program currently being received, or from programs to 
be broadcast later, without being disturbed in listening 
to or viewing the program currently being received. 
[0026] The invention will be more clearly understood 
from the following description, given by way of example 
only, with reference to the accompanying drawings, in 
which: 

Fig. 1 is a functional block diagram of a receiver ac- 
cording to an embodiment of the present invention; 
Fig. 2 is an external view of the receiver according 
to the embodiment; 

Fig. 3 is a flowchart of an example of additional in- 
formation storing routine; 

Fig. 4 is a diagram showing an example of book- 
mark data organized into an item-by-item data 
structure; 
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Fig. 5 is a diagram showing an example of how 
bookmark data is stored in a memory; 
Fig. 6 is a flowchart of an example of sorting routine; 
Fig. 7 is a diagram showing an example of display 
of bookmark data which has been sorted; 
Figs. 8A to 8C are diagrams showing an example 
of display for current broadcast search and forward- 
search reception; 

Fig. 9 is a flowchart of an example of current-broad- 
cast-search automatic channel selection routine; 
Fig. 10 is a flowchart of an example of current- 
broadcast-search sequential notification routine; 
Fig. 11 is a flowchart of an example of current- 
broadcast-search simultaneous notification routine; 
Fig. 12 is a flowchart of an example of forward- 

-search-reception automatic channel-selection *rou- ~ 

tine; and 

Fig. 13 is a flowchart of an example of forward- 
search-reception sequential notification routine. 

Construction of Receiver 



[0027] Fig. 1 is a block diagram of a receiver 100 ac- 
cording to an embodiment of the present invention, 

25 which receives a digital radio broadcast in which addi- 
tional information is multiplexed with audio information. 
[0028] In digital radio broadcasting, audio information 
is digitized by PCM (pulse code modulation), com- 
pressed, for example, based on MPEG (Moving Picture 

30 Experts Group)-1 Audio Layer-ll, and channel-coded 
(with error correction function). Furthermore, additional 
information is also channel-coded. The audio informa- 
tion and the additional information are then multiplexed 
and modulated, for example, by OFDM (orthogonal fre- 

35 quency division multiplexing), and transmitted in the 
form of an RF signal. 

[0029] In the receiver 100, a tuner 112 selects a 
broadcast signal received by an antenna 111. The signal 
is frequency-converted for demodulation, and then 

40 channel-decoded in a channel decoder 113. Further- 
more, audio information included in the broadcast signal 
is expanded in an audio decoder 114 and converted into 
an analog signal in a D/A converter 1 1 5. The analog au- 
dio signal is amplified in audio amps 116 and 117, and 

45 then supplied to speakers 1 1 8 and 1 1 9. 

[0030] The receiver 1 00 may be implemented, for ex- 
ample, as an on-vehicle device or as a portable device. 
In the former case, the speakers 118 and 119 will be 
provided on vehicles, and in the latter case, for example, 

so headphones or earphones will be connected instead of 
the speakers 118 and 119. 

[0031] The additional information which has been 
channel-decoded in the channel decoder 1 1 3 is fed to a 
system controller 120 of the receiver 1 00. 
55 [0032] The system controller 1 20 includes a CPU 1 21 , 
a ROM 123, and a RAM 124 connected to each other 
via a bus 122. The ROM 123 stores programs of an ad- 
ditional information storing routine, a sorting routine, a 



3 



5 



EP1220 479 A2 



6 



current-broadcast-search routine, a forward-search re- 
ception routine, etc. to be described later, and static data 
such as text fonts for displaying the additional informa- 
tion. The RAM 1 24 functions as a work area for the CPU 
121. 

[0033] Furthermore, a memory 1 30 for storing the ad- 
ditional information is connected to the bus 122. Alter- 
natively, however, a portion of the RAM 124 may be 
used in place of the memory 130. The memory 130 is 
implemented with a relatively small storage capacity, 
and therefore, when the memory 130 becomes full, old- 
er additional information is deleted in order to accom- 
modate new additional information. 
[0034] Furthermore, an operation unit 140 having var- 
ious buttons and keys, and an LCD driving unit 150 are 
connected tothe bus 122; and an LCD 1 60 is connected 
to the LCD driving unit 150. 

[0035] Fig. 2 is an illustration showing an example ex- 
ternal view of the receiver 1 00. In this example, the LCD 
160, a power button 141, preset buttons 143, a book- 
mark button 1 45, and a display switching button 1 47 are 
provided on the front side of the receiver 1 00, and a jog 
dial 149 is provided on the top portion of the receiver 
100. 

[0036] The preset buttons 143 constitute operation 
means for making various settings of the receiver 1 00. 
The bookmark button 145 constitutes operation means 
for obtaining the additional information and storing the 
additional information in the memory 130 as bookmark 
data of unit data as will be described later. 
[0037] The display switching button 147 constitutes 
operation means for switching the display on the LCD 
160. The jog dial 149 allows rotating and depressing op- 
erations: by rotating it right or left (clockwise or counter- 
clockwise), the display on the LCD 1 60 can be scrolled; 
and by depressing it in the radial direction thereof, se- 
lections and determinations can be made. 

Storing and Sorting Additional Information 

Storing Additional Information 

[0038] I n the receiver 1 00 described above, when the 
user depresses the bookmark button 1 45 during recep- 
tion of a program, the system controller 120 stores ad- 
ditional information of the program being received in the 
memory 1 30 as bookmark data of unit data. Fig. 3 shows 
an example of additional information storing routine to 
be executed by the CPU 121 in this case. 
[0039] The CPU 121 starts the additional information 
storing routine 10 when the bookmark button 145 is op- 
erated during reception of a program. First, in step 11 , 
it is determined whether additional information of the 
program being received has been obtained. If the addi- 
tional information has been obtained, the routine pro- 
ceeds to step 12, in which the additional information is 
organized into an item-by-item data structure. The proc- 
ess then proceeds to step 13, in which the additional 



information is stored in the memory 130 as bookmark 
data. If it is determined in step 11 that the additional in- 
formation has not been obtained, the routine 1 0 is exited 
immediately. 

s [0040] The additional information consists of a data 
portion including actual data of information items such 
as timestamp, service ID, name of broadcasting station, 
program name, program category, song title, artist 
name, and accompanying information, and a header 
10 portion including codes indicating the information items. 
[0041] In step 12, based on the codes indicating the 
information items, the data structure of the additional in- 
formation is organized into an array, for example, as 
shown in Fig. 4, with timestamp as item 1 , service ID as 
*s ftem 2, name of broadcasting station as item 3, program 
name as* item 4, program-category as iteirrS,- song-title 
as item 6, artist name as item 7, and accompanying in- 
formation as item 8, so that the additional information is 
displayed on the LCD 1 60 item by item. The data struc- 
20 ture in which the actual data of the additional information 
is arrayed item by item will be hereinafter referred to as 
"bookmark data". 

[0042] Accordingly, when the additional information 
which has been stored in the memory 130 as bookmark 
25 data BM is displayed on the LCD 160, without labeling 
the items as "program category", "song title", "artist 
name", etc. , the program category, the song title, the art- 
ist name, etc. can be readily recognized. 
[0043] Bookmark data BM is stored in the memory 
30 1 30 in the manner described above each time the book- 
mark button 145 is depressed. The bookmark data BM 
which has been stored is managed on an item-by-item 
basis so that the bookmark data BM can be sorted and 
displayed using one of the items as a key. 
35 [0044] Fig. 5 shows an example in which nine book- 
mark data BM1 to BM9 are stored in the memory 130. 
As shown in Fig. 5, the bookmark data is stored in time 
series (in this example, in the ascending order of recep- 
tion timestamp in item 1), and when the memory 130 
40 becomes full, oldest bookmark data (bookmark data 
BM1 in this example) is deleted and new bookmark data 
is stored. 

[0045] The program category may be, for example, 
music, news, sports, weather forecast, traffic informa- 
45 tion, etc. In the case of music programs, the program 
category may be subdivided into "Classical Music", 
"Rock Music", "Modem Jazz", etc. The program catego- 
ry may also be similarly subdivided in the case of news, 
sports, weather forecast, traffic information, etc. 

50 

Sorting Additional Information 

[0046] The system controller 1 20 sorts the bookmark 
data stored in the memory 1 30 in accordance with an 
55 operation by the user before displaying the bookmark 
data on the LCD 160. Before displaying the bookmark 
data on the LCD 1 60, the user operates the display 
switching button 147 to display a sorting menu on the 
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LCD 160, and operates the jog dial 149 to specify an 
item to be used as a key for the sorting. 
[0047] Fig. 6 shows an example of sorting routine to 
be executed by the CPU 1 21 in this case. The CPU 1 21 
starts the sorting routine 20 when the user performs an 
operation to instruct a sorting by a specified key as de- 
scribed above. In step 21 , data of the specified item is 
obtained from the bookmark data stored in the memory 
130. 

[0048] For example, If timestamp, designated as item 
1 in Fig. 4, is specified as a sort key, the specific times- 
tamp data for each of the bookmark data is obtained, 
and if program category, designated as item 5, is spec- 
ified as a sort key, the specific program category ("Clas- 
sical Music", "Rock Music", "Modern Jazz", etc.) of each 

of the bookmark data is obtained.—- — — 

[0049] Then , the routine proceeds to step 22, in which 
the CPU 121 sorts the bookmark data using the speci- 
fied Item as a sort key. The routine then proceeds to step 
23, in which the bookmark data which has been sorted 
is displayed on the LCD 1 60. 

[0050] For example, if timestamp designated is spec- 
ified, the bookmark data is sorted in the order of the time 
indicated by the timestamp being nearer to the current 
time, thereby being displayed with the most recent data 
first. If program category is specified, the bookmark data 
is sorted in the order of the value of the character code 
of the first letter of the data, such as "Classical Music", 
"Rock Music", "Modem Jazz", etc., being smaller, i.e., 
in the ascending alphabetic order. 
[0051] Among the alphabets from "A" to "Z", the value 
of the character code is smallest for the character "A", 
and largest for the character "Z". Thus, if program cat- 
egory is specified as a sort key, the bookmark data is 
sorted with the bookmark data BM8 with the program 
category of "Classical Music" preceding the bookmark 
data BM1 with the program category of "Modem Jazz", 
as shown in Fig. 7. 

[0052] Because the screen of the LCD 1 60 is relative- 
ly small, the entire bookmark data which has been sort- 
ed may not be shown simultaneously; in which case the 
entire data can be viewed by switching the display using 
the display switching button 147 or scrolling the screen 
by rotating the jog dial 149. 

[0053] As described above, the bookmark data is sort- 
ed using a user-specified item as a sort key, so that the 
user can readily browse the content of the bookmark da- 
ta. 

[0054] Although the arrangement is such in the em- 
bodiment that the user specifies a key for sorting, alter- 
natively, sorting may be performed according to a pre- 
determined item (e.g., program category designated as 
item 5). 

Current Program Search and Forward-Search 
Reception 

[0055] Depending on the system of digital radio 



broadcasting, as well as additional information of a pro- 
gram currently being received, additional information of 
other programs in broadcast can be received. When the 
receiver 1 00 receives this type of broadcast, the system 

5 controller 1 20 sequentially searches additional informa- 
tion of programs currently being broadcast or additional 
information of programs to be broadcast later using us- 
er-specified data as search data, and detects programs 
which includes the search data in the additional infor- 

10 mation thereof. 

[0056] Accordingly, the user is allowed to readily de- 
tect a desired program, for example, a program in the 
category of "Modern Jazz", without being disturbed in 
listening to the program currently being received, and 

is also to tune in to the desired program instead of the pro- 

gram currently being received: - • " < — 

[0057] In this case, the user first specifies an item as 
a sort key and instructs a sorting operation, so that the 
bookmark data is sorted and displayed on the LCD 1 60 

20 as shown in Fig. 7. Then, as shown in Fig. 8A, the user 
selects, for example, "Modem Jazz" in the bookmark da- 
ta BM1 to specify "Modern Jazz" as search data. Then, 
the user switches the display of the LCD 1 60 to a menu 
screen as shown in Fig. BB, and selects either "current 

25 broadcast search" or "forward-search reception". When 
the user selects "current program search", the user fur- 
ther selects one of "automatic channel selection", "se- 
quential notification", and "simultaneous notification" in 
a menu screen as shown in Fig. 8C. When the userse- 

30 lects "forward-search reception", the user further se- 
lects either "automatic channel selection" or "sequential 
notification" in a menu screen as shown in Fig. 8B or a 
menu screen not shown. 

[0058] Accordingly, the CPU 121 executes a search 

35 within programs currently being broadcast or a forward- 
search including programs to be broadcast later accord- 
ing to the routine described below. 
[0059] However, even if the user specifies "Modem 
Jazz" as search data, some broadcast stations may de- 

40 scribe the program category in the additional informa- 
tion as "MODERN JAZZ", "Jazz" or "JAZZ". 
[0060] Accordingly, software for the routine is imple- 
mented so that the CPU 121 determines that the search 
data is included in the additional information if the addi- 

45 tional information differs from the search data only within 
the variations as described above. For example, a step 
for temporarily converting character data of both addi- 
tional information and search data into uppercase letters 
may be provided immediately before the step of deter- 

50 mining whether the additional information and the 
search data match. 

[0061 ] Furthermore, search data may be specified us- 
ing a plurality of information items with logic OR or logic 
AND. For example, the user may specify the logic OR 
55 of a specific artist name and a specific song title as 
search data, in which case the routine to be described 
later searches for programs which includes at least one 
of the artist name and the song title in the additional in- 
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formation thereof. Alternatively, the user may specify the 
logic AND of a specific artist name and a specific song 
title as search data, in which case the routine to be de- 
scribed later searches for programs which includes both 
the artist name and the song title in the additional infor- 
mation thereof. 

[0062] The search range is not limited to the informa- 
tion item from which the search data is selected. For ex- 
ample, if "Modem Jazz" is selected as search data from 
program category designated as item 5 as described 
above, if "Modem Jazz" is included in other items of ad- 
ditional information of a program, the program is select- 
ed or notified. 

Automatic Channel Selection by Current Broadcast 

"Search"— ~ - . 

[0063] Fig. 9 shows an example of a routine to be ex- 
ecuted by the CPU 121 when "automatic channel selec- 
tion" undercurrent broadcast search" is selected. 
[0064] The CPU 121 starts the current-broadcast- 
search automatic channel selection routine 30 when the 
user performs an operation to select the routine. In step 
31 , search data is obtained from the bookmark data 
stored in the memory 130, in the manner described 
above with reference to Figs. 8A to 8C. The routine then 
proceeds to step 32, in which additional information of 
a next program currently being broadcast is searched. 
The routine then proceeds to step 33, in which it is de- 
termined whether the additional information matches 
the search data (whether the search data is included in 
the additional information). If no match is found, the rou- 
tine proceeds to step 34, in which it is determined wheth- 
er all the programs currently being broadcast have been 
searched. If any program is remaining, the routine re- 
turns to step 32, in which additional information of a next 
program is searched. 

[0065] If it is determined in step 33 that the additional 
information matches the search data, the routine pro- 
ceeds to step 35, in which the user is notified on the LCD 
1 60 that a matching program (a program which includes 
the search data in the additional information thereof) has 
been found. The routine then proceeds to step 37, tun- 
ing in to the program, and the current-broadcast-search 
automatic channel selection routine is exited. 
[0066] If it is determined in step 34 that all the pro- 
grams have been searched, the routine proceeds to 
step 38, in which the user is notified that no matching 
program has been found among the programs currently 
being broadcast, and the current-broadcast-search au- 
tomatic channel selection routine is exited. 
[0067] According to this example, the user only has 
to specify portion of bookmark data as search data and 
to select "automatic channel selection" under "current 
broadcast search" from the menu, so that desired pro- 
grams among all the programs currently being broad- 
cast, for example, programs in the category of "Modern 
Jazz", can be received without being disturbed in listen- 



ing to the program currently being received during the 
search. 

Sequential Notification by Current Broadcast Search 

5 

[0068] Fig. 10 shows an example of a routine to be 
executed by the CPU 121 when "sequential notification" 
under "current broadcast search" is selected. 
[0069] The CPU 121 starts the current-broadcast- 

10 search sequential notification routine 40 when the user 
performs an operation to select the routine. In step 41 , 
search data is obtained from the bookmark data, simi- 
larly to step 31 in Fig. 9. The routine then proceeds to 
step 42, in which additional information of a program 

« currently being broadcast is searched. The routine then 

" proceeds to step 43; in'which*it is determined whether 
the additional information matches the search data. If 
no match is found, the routine proceeds to step 44, in 
which it is determined whether all the programs currently 

20 being broadcast have been searched. If any program 
remains, the routine returns to step 42, in which addi- 
tional information of a next program is searched. 
[0070] If it is determined in step 43 that the additional 
information matches the search data, the routine pro- 

25 ceeds to step 45, in which the user is notified that a 
matching program has been found and the additional 
information of the program is displayed on the LCD 1 60. 
[0071] The user determines whether or not to select 
the program based on the artist name, song title, etc. on 

30 the display, and if the user wishes to select the program, 
the user depresses the jog dial 149. 
[0072] Afterthe user notification in step 45, the routine 
proceeds to step 46, in which the CPU 121 determines 
whether or not the user has selected the program. If the 

35 program has not been selected, the routine returns to 
step 44, in which it is determined whether all the pro- 
grams have been searched. If any program remains, the 
routine returns to step 42, in which additional informa- 
tion of a next program is searched. 

40 [0073] If it is determined in step 46 that the user has 
selected the program, the routine proceeds to step 47, 
tuning in to the program, and the current-broadcast- 
search sequential notification routine is exited. If it is de- 
termined in step 44 that all the programs have been 

45 searched, the user is notified that the search is com- 
plete, and the current-broadcast-search sequential no- 
tification routine is exited. 

[0074] According to this example, instead of automat- 
ically tuning in to a program detected first as in the ex- 
50 ample shown in Fig. 9, the user is allowed to determine 
whether or not to tune in to the program. Thus, the user 
is allowed to readily receive desired programs without 
being disturbed in listening to the program currently be- 
ing received during the search. 

55 

Simultaneous Notification by Current Broadcast Search 
[0075] Fig. 11 shows an example of a routine to be 
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executed by the CPU 121 when "simultaneous notifica- 
tion" under "current broadcast search" is selected. 
[0076] The CPU 121 starts the current-broadcast- 
search simultaneous notification routine 50 when the 
user performs an operation to select the routine. In step 
51 , search data is obtained from the bookmark data, 
similarly to steps 31 and 41 described above. The rou- 
tine proceeds to step 52, in which additional information 
of a program currently being broadcast is searched. The 
routine then proceeds to step 53, in which it is deter- 
mined whether the additional information matches the 
search data. 

[0077] If the additional information matches the 
search data, the routine proceeds from step 53 to step 
61 , in which the additional information is stored in the 
—RAM 124;-and the routine-then proceeds to step 54. If 
the additional information does not match the search da- 
ta, the routine directly proceeds from step 53 to step 54. 
[0078] In step 54, it is determined whether all the pro- 
grams currently being broadcast have been searched. 
If any program remains, the routine returns to step 52, 
in which additional information of a next program is 
searched. 

[0079] If it is determined in step 54 that all the pro- 
grams have been searched, the routine proceeds to 
step 62, in which it is-determined whether the additional 
information matching the search data is stored in the 
RAM 124. If the additional information is stored in the 
RAM 1 24, the routine proceeds to step 63, in which all 
the additional information matching the search data is 
displayed simultaneously on the LCD 1 60 for the user. 
[0080] The user selects one of the programs on the 
display, or does not select any program if no desired pro- 
gram is included. 

[0081 ] Afterthe user notification in step 63, the routine 
proceeds to step 56, in which the CPU 121 determines 
whether the user has selected any program. If any pro- 
gram has been selected, the routine proceeds to step 
57, tuning in to the program selected by the user, and 
the current-broadcast-search simultaneous notification 
routine is exited. If no program has been selected, the 
current-broadcast-search simultaneous notification rou- 
tine is exited immediately. 

[0082] If it is determined in step 62 that the additional 
information matching the search data is not stored in the 
RAM 124, that is, if no additional information matching 
the search data has been found, the routine proceeds 
to step 58, in which the user is notified that no program 
matching program has been found among the programs 
currently being broadcast, and the current-broadcast- 
search simultaneous notification routine is exited. 
[0083] According to this example, if one or more pro- 
grams desired by the user, for example, programs in the 
category of "Modem Jazz", are being broadcast, the us- 
er is allowed to select and receive the most desired pro- 
gram. Also in this case, the user is not disturbed in lis- 
tening to the program currently being received during 
the search. 



Automatic Channel Selection by Forward-Search 
Reception 

[0084] Fig. 1 2 is shows an example of a routine to be 

5 executed by the CPU 1 21 when "automatic channel se- 
lection" under "forward-search reception" is selected. 
[0085] The CPU 1 21 starts the forward-search-recep- 
tion automatic channel selection routine 70 when the us- 
er performs an operation to select the routine. In step 

10 71 , search data is obtained from the bookmark data, 
similarly to step 31 described earlier. The routine then 
proceeds to step 72, in which additional information of 
a next program to be broadcast later is searched. The 
routine then proceeds to step 73, in which it is deter- 

15 mined whether the additional information matches the 
— search data: If no match isiound, theroutine- proceeds 
to step 74, in which it is determined whether or not to 
stop the search. If the user has not instructed to stop the 
search as will be described later, the routine returns to 

20 step 72, in which additional information of a next pro- 
gram is searched. 

[0086] If it is determined in step 73 that the additional 
information matches the search data, the routine pro- 
ceeds to step 75, in which the user is notified that a 
25 matching program has been found. The routine then 
proceeds to step 77, tuning in to the program, and the 
forward-search-reception automatic channel selection 
routine is exited. 

[0087] If it is determined in step 74 that the search be 
30 stopped due to a user instruction to stop the search, the 
forward-search-reception automatic channel selection 
routine is exited immediately. 

[0088] The user is allowed to instruct to stop the 
search at any time during the search, by operating the 
35 display switching button 1 47 to display a menu for stop- 
ping the search on the LCD 1 60 and operating the jog 
dial 149. 

[0089] That is, the routine differs from the current- 
broadcast-search automatic channel selection routine 

40 shown in Fig. 9 in that the routine keeps running until an 
instruction to stop the search is issued. 
[0090] According to this example, the user only has 
to specify portion of bookmark data as search data and 
to select "automatic channel selection" under "forward 

45 search reception", so that desired programs among all 
the programs to be broadcast later, for example, pro- 
grams in the category of "Modern Jazz", can be received 
without being disturbed in listening to the program cur- 
rently being received. 

so 

Sequential Notification by Forward-Search Reception 

[0091] Fig. 13 shows an example of a routine to be 
executed by the CPU 121 when "sequential notification" 
55 under "f onward-search reception" is selected. 

[0092] The CPU 1 21 starts the forward-search-recep- 
tion sequential notification routine 80 when the user per- 
forms an operation to select the routine. In step 81 , 
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search data is obtained from the bookmark data. The 
routine then proceeds to step 82, in which additional in- 
formation of a next program to be broadcast later is 
searched. The routine then proceeds to step 83, in 
which it is determined whether the additional information s 
matches the search data. If no match is found, the rou- 
tine proceeds to step 84, in which it is determined wheth- 
er or not to stop the search . If the user has not instructed 
to stop the search, the routine returns to step 82, in 
which additional information of a next program is 10 
searched. 

[0033] If it is determined in step 83 that the additional 
information matches the search data, the routine pro- 
ceeds to step 85, in which the user is notified that a 
matching program has been found and the additional is 
informationoftheprogram is displayed on the LCD 160. 
[0094] The user determines whether or not to select 
the program based on the song title, artist name, etc. on 
the display, and if the user wishes to select the program, 
the user depresses the jog dial 1 49. 20 
[0095] After the user notification in step 85, the routine 
proceeds to step 86, in which the CPU 121 determines 
whether the user has selected the program. If the pro- 
gram has not been selected, the routine proceeds to 
step 84, in which it is determined whether or not to stop 25 
the search. If the user has not instructed to stop the 
search, the routine returns to step 82, in which additional 
information of a next program is searched. 
[0096] If ft is determined in step 86 that the user has 
selected the program, the routine proceeds to step 87, 30 
tuning in to the program, and the forward-search-recep- 
tion sequential notification routine is exited. If it is deter- 
mined in step 84 that the search be stopped, the for- 
ward-search-reception sequential notification routine is 
exited immediately. 35 
[0097] According to this example, instead of automat- 
ically tuning in to a program detected first as in the ex- 
ample shown in Fig. 1 2, the user is allowed to determine 
whether or not to tune in to the program. Thus, the user 
is allowed to readily receive desired programs without 40 
being disturbed in listening to the program currently be- 
ing received during the search. 

Other Embodiments 

45 

[0098] The specific arrangement of the operation unit 
140 is not limited to the example shown in Fig. 2, and 
may be altered as required. 

[0099] Furthermore, although the embodiment has 
been described in the context of receiving a digital radio so 
broadcast in which additional information is multiplexed 
with audio information, without limitation to digital radio 
broadcasting, the present invention may be generally 
applied to cases where a broadcast in which additional 
information is multiplexed with audio information or vid- ss 
eo information, such as a digital television broadcast in 
which additional information is multiplexed with video 
(and audio) information. 



Claims 

1 . A receiver comprising: 

a receiving unit for receiving a broadcast in 
which additional information is multiplexed with 
main information including audio information or 
video information; 

a memory for storing the additional information; 
and 

a control unit for storing the additional informa- 
tion received by said receiving unit in said mem- 
ory during reception of the broadcast. 

2. A receiver according to Claim 1 , further comprising 

- operation means for capturing the additional infor- 
mation into said memory, wherein said control unit 
stores the additional information in said memory 
when said operation means is operated and the ad- 
ditional information is received by said receiving 
unit. 

3. A receiver according to Claim 1 , further comprising: 

a display for displaying the additional informa- 
tion; and 

operation means for capturing the additional in- 
formation into said memory; 

wherein said control unit displays the addi- 
tional information received by said receiving unit on 
said display, and stores the additional information 
in said memory when said operation means is op- 
erated while the additional information is in display. 

4. A receiver according to Claim 1 , wherein the addi- 
tional information includes text information which is 
separable on an item-by-item basis, and said con- 
trol unit stores the received additional information 
in said memory in an item-by-item data structure. 

5. A receiver according to Claim 4, wherein said con- 
trol unit sorts the additional information stored in 
said memory using a specified item of the text infor- 
mation as a key. 

6. A receiver according to Claim 4, further comprising 
a display for displaying the additional information, 
wherein said control unit sorts the additional infor- 
mation using a specified item of the text information 
as a key before displaying the additional information 
on said display. 

7. A receiver according to Claim 6, wherein said con- 
trol unit displays one set of the additional informa- 
tion stored in said memory on said display item by 
item, and sorts the additional information stored in 
said memory using an item of the additional infor- 
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mation selected by the user as a key before display- 
ing the additional information on said display. 

8. A receiver according to Claim 1 , wherein said con- 
trol unit sequentially searches additional informa- 5 
tion of programs currently being broadcast using 
text information selected by the user from the addi- 
tional information stored in said memory as search 
data, and detects programs which include the 
search data in additional information thereof. 10 

9. A receiver according to Claim 8, wherein if a pro- 
gram which includes the search data in the addition- 
al information thereof is detected, said control unit 
notifies the user of the detection and tunes in to the 15 

—program in accordance with a selecting operation 

by the user. 

10. A receiver according to Claim 8, further comprising 
a display for displaying the detected programs, 20 



wherein said control unit displays detected pro- 
grams simultaneously on said display, and when the 
user selects one of the programs displayed on said 
display, said control unit tunes in to the selected pro- 
gram. 

1 1 . A receiver according to Claim 1 , further comprising 
a display for displaying the additional information, 
wherein the additional information includes text in- 
formation which is separable on an item-by-item ba- 
sis, and said control unit displays one set of the ad- 
ditional information stored in said memory on said 
display item by item, sequentially searches the ad- 
ditional information of programs currently being 
broadcast using text information of one of the dis- 
played items selected by the user as search data, 
and detects programs which include the search da- 
ta in the additional information thereof. 



ta in the additional information thereof. 

15. A receiver according to Claim 14, wherein when a 
program which includes the search data in the ad- 
ditional information thereof is detected, said control 
unit notifies the user of the detection and tunes in 
to the program in accordance with a selecting op- 
eration by the user. 

16. A receiver according to Claim 1 , further comprising 
a display for displaying the additional information, 
wherein the additional information includes text in- 
formation which is separable on an item-by-rtem ba- 
sis, and said control unit displays one set of the ad- 
ditional information stored in said memory on said 

m — display item by item, sequentially searches the ad- — ~ 
dttional information of programs to be broadcast lat- 
er using text information of an item selected by the 
user from the displayed items as search data, and 
detects programs which include the search data in 
the additional information thereof. 

1 7. A receiver according to Claim 8, 1 1 , 1 4 or 1 6, where- 
in said control unit tunes in to a program detected 

25 first. 

18. A receiver according to Claim 16, wherein when a 
program which includes the search data in the ad- 
ditional information thereof is detected, said control 

so unit displays the additional information on said dis- 
play and tunes in to the program in accordance with 
a selecting operation by the user. 

19. A method of program searching, comprising the 
35 steps of: 

instructing data for a search to a control unit of 
a receiver for receiving a broadcast in which ad- 
ditional information is multiplexed with main in- 
formation including audio information or video 
information; 

determining in said control unit whether the 
search data is included in the additional infor- 
mation of programs currently being broadcast 
or programs to be broadcast later; and 
tuning it to or notifying detection of a program 
if the search data is included in the additional 
information thereof. 

20. A method of program searching according to Claim 
19, wherein the additional information includes text 
information which is separable on an item-by-item 
basis, and text information of an item selected by 
the user from the additional information displayed 
item by item is instructed to said control unit as 
search data. 



12. A receiver according to Claim 1 1 , wherein if a pro- 40 
gram which includes the search data in the addition- 
al information thereof is detected, said control unit 
displays the additional information on said display 
and tunes in to the program in accordance with a 
selecting operation by the user. 45 

13. A receiver according to Claim 11 , wherein said con- 
trol unit displays the detected programs simultane- 
ously on said display, and when one of the displayed 
programs is selected by the user, said control unit 50 
tunes in to the selected program. 

14. A receiver according to Claim 1 , wherein said con- 
trol unit sequentially searches the additional infor- 
mation of programs to be broadcast later using text 55 
information selected by the user from the additional 
information stored in said memory as search data, 
and detects programs which include the search da- 
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